c-myc in vasculoproliferative disease.
Antisense oligonucleotides to genes central to cellular proliferation have suppressed smooth muscle cell growth in vitro and in vivo. We now report that although the response of cultured smooth muscle cells to antisense oligonucleotides to c-myc and c-myb is identical, the response of the injured arterial wall to these oligomers depends on the kinetics of gene expression and oligonucleotide delivery. Two different antisense oligonucleotides to each oncogene were administered to the perivascular aspect of injured rat carotid arteries via polymer-based delivery systems. The acute release of antisense oligonucleotides from the Pluronic gels reduced in vitro cell growth 54.8% with c-myc and 56.9% with c-myb. The more sustained release from ethylene vinyl acetate copolymer (EVAc) matrices was slightly less efficient, inhibiting proliferation 47.3% and 43.3%, respectively. However, although both EVAc and Pluronic release of c-myb antisense oligonucleotide sequences inhibited intimal hyperplasia 2 weeks after injury, only the more prolonged EVAc matrix release of antisense oligonucleotide to c-myc was effective. The failure of the short course of c-myc oligomer release from Pluronic gels stemmed from early successful suppression with late loss of regulation and not from inactivation of the antisense oligonucleotide within the polymeric gel. Within 24 hours of injury, Pluronic-based release of c-myc antisense oligomers reduced mRNA levels in the tunica media 2.5-fold and immunocytochemical identification of c-myc expression by 98.8%. As a result, the number of proliferating cells was decreased 6.5-fold 3 days after injury.(ABSTRACT TRUNCATED AT 250 WORDS)